INTRODUCTION

THERE IS EVIDENCE THAT SLEEP DISTURBANCE INCREASES SUICIDE RISK. MOST STUDIES HAVE FOCUSED ON PATIENTS WITH AFFECTIVE DISORDER.
Global insomnia has been shown to predict suicide during the year after hospitalisation for depression. 1 Ağargün and colleagues examined sleep disturbance and suicidal behavior in patients with major depression and found that patients with hypersomnia and insomnia scored higher on the suicide subscale of the Schedule for Affective Disorders and Schizophrenia than did those without these sleep disturbances. 2 Singareddy and Balon reviewed the literature on sleep and suicide and noted that sleep disturbance appears to be more common among psychiatric patients with suicidal behavior than among those without. 3 In one study focusing specifically on suicide attempters, Hall and colleagues found that global or partial insomnia predicted suicidal behavior. 4 However, the authors did not examine the contribution of specific sleep difficulties. Because an association between nightmares and suicide has been reported in a general population study, 5 we were interested in examining this relationship in our sample of suicide attempters. The aims of the current study were to examine the prevalence of specific sleep disturbances in suicide attempters and to test the associations between specific sleep disturbances and suicidality.
METHODS
Patients
Study participants were recruited among patients aged 18 to 69 years who took part in a routine clinical interview in connection with hospital care after a suicide attempt.
Suicide attempt was defined as "a situation in which a person has performed an actually or seemingly life-threatening behavior with the intent of jeopardizing his life, or to give the appearance of such an intent, but which has not resulted in death." 6 Only registered residents of the Sahlgrenska University Hospital catchment area (210,000 inhabitants) with at least basic knowledge of Swedish and cognitive capacity to understand were included. Seventy-nine attempters who otherwise fulfilled inclusion criteria were released before they could be approached to take part in the clinical interview and 38 refused. In all, 206 patients completed the clinical interview during the study period (October 1, 2001, - June 30, 2004) . One hundred and sixty-five of these (80%) accepted participation in the research project.
PROCEDURE
Three experienced psychiatric nurses and 1 senior psychiatrist carried out the interviews at the Sahlgrenska University Hospital. The face-to-face clinical interview, which took place within a week after admission, included self-rating instruments assessing symptoms present during the past 3 days.
Assessments
The Structured Clinical Interview for Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) SCID-I was used to assess DSM-IV Axis-I disorders. Axis-I diagnoses were grouped according to the Swedish SCID-I interview manu- [7] [8] [9] Subjects were asked about difficulties initiating sleep, difficulties maintaining sleep, and early morning awakening. The questions were to be answered on a 5-point severity scale (1 = no problems, 2 = minor problems, 3= moderate problems, 4= severe problems, 5= very severe problems). Further, the subjects were asked how often they experience nightmares. This question was to be answered on a five-point frequency scale (1 = never, 2 = seldom, 3 = sometimes, 4 = often, and 5 = very often). Sleep variables were classified as moderate (score 3) and severe (scores 4 and 5). Some kind of sleep disturbance was defined as occurrence of one of the following sleep disturbances: difficulties initiating sleep, difficulties maintaining sleep, and early morning awakening. Hypersomnia was defined as reporting more nighttime sleep than the subject's estimated need of sleep and a complaint of daytime sleepiness.
Symptom intensity was assessed using anxiety and depression subscales of the CPRS Self-rating Scale for Affective Syndromes, 10 which is based on the Comprehensive Psychopathological Rating Scale. 11 The anxiety subscale includes 9 items (feelings of unease, irritability and anger, sleep, concern for health, worry over trifles, phobias, physical discomfort, aches and pains, and panic attacks rated from 0 to 6, yielding a maximum score of 54 points. The depression scale consists of 9 items (mood, feelings of unease, sleep, appetite, ability to concentrate, initiative, emotional involvement, pessimism, and zest for life. Again, items are rated from 0 to 6 with a maximum score of 54 points. The depression subscale has been shown to be equivalent to the Beck Depression Inventory as a self-rating scale. 12 The Suicide Assessment Scale (SUAS) [13] [14] [15] evaluates observed and reported symptomatology associated with suicidality without being associated with any specific diagnosis. 13 Two scores were calculated for the purpose of this paper: SUAS total score, (sum of the variables 1 to 20, maximum value 80) and the suicide ideation and behavior subscore (sum of items 16 to 20, maximum value 20). Suicidal ideation and behavior subscore is dichotomized as high or low suicidality and total SUAS score as high or low SUAS. A factor analysis showed that suicidal ideation and behavior was a singular factor. 15 
Statistical Analyses
Statistical calculations were performed in Statistical Package for the Social Sciences (SPSS, Inc., Chicago, IL). The t test was used to compare continuous variables. χ 2 was used to analyze differences in proportions. Logistic regression was used to analyze associations between specific sleep disturbances and suicidality. Dichotomized sleep variables were used: severe sleep complaints and high SUAS score (fourth quartile), high suicidality subscore (fourth quartile), symptom intensity of depression, and anxiety (fourth quartile).
Significant variables from the univariate analyses were used in multivariate analyses in 3 separate models: model 1: with axis-1 diagnosis; model 2: with posttraumatic stress disorder diagnosis only; and model 3: with symptom intensity. Sleep complaints were dichotomized at 0 (score range 1 -3) and 1 (score of 4 or 5) in the binary regression models.
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Ethics
The Ethics Committee of the Medical Faculty of Göteborg University approved the project. Informed consent was obtained from all patients who took part in the study.
RESULTS
Representativity
There was no difference in mean age between those who agreed to participate and those who did not (35.3 years, SD 12.68 versus 36.4 years, SD 14.90 years, p = .610). Men and persons with only mandatory school were less likely to participate, whereas persons with a high school degree were more likely to participate (Table  1) .
Sleep Disturbances and Diagnoses
Eighty-nine percent of subjects reported any kind of sleep disturbance (Figure 1) . The most common complaint was difficulties initiating sleep. Two thirds reported nightmares. One hundred fifty-four patients (93%) met the criteria for at least 1 axis-I disorder. Twenty patients had a diagnosis of posttraumatic stress disorder. Sixteen of these had other primary diagnosis: Major Depression (6), Other Depression (2), Alcohol/Substance Use Disorder (4), and Psychosis (4). Table 2 shows the prevalence of sleep disturbances and nightmares in different diagnostic subgroups.
Sleep Disturbance and Suicidality
Cutoffs for the fourth quartile included SUAS score of 32 or greater, a suicidality subscore of at least 6, and a symptom intensity of depression of at least 35 and anxiety of at least 29 from the Comprehensive Psychopathological Rating Scale-S-A. Univariate logistic regression analyses were carried out to examine the relationship between sleep complaints and high SUAS and between sleep complaints and high suicidality. Difficulties initiating sleep, early morning awakening, and nightmares were associated with high SUAS (Table 3) . In multivariate models, the association for nightmares remained after controlling for axis-I disorders, posttraumatic stress disorder diagnosis, and depression and anxiety symptom intensity. For difficulties initiating sleep, the association remained only for axis-I disorders. Frequent nightmares was the only sleep variable associated with high suicidality. The association remained after controlling for axis-I disorders, posttraumatic stress disorder, and symptom intensity. In a final multivariate model including all covariates, the odds ratio for nightmares was 3.7 (95% confidence interval 1.5-9.0, p < .005). Figure 2 shows the 5 core suicidality items in relation to frequent nightmares. For all items, there was a significant difference between subjects with frequent nightmares, compared with patients without.
In a comparison between patients who at the time of interview scored 0 on all 5 suicidality items (n = 58), it was found that Frequent nightmares were less common in patients who scored 0 on all 5 suicidality items (12 %) than in those scoring ≥ 1 on any suicidality item (45 %), χ 2 = 18.0, p < .001. Nightmares and Suicidal Behavior-Sjöström et al
DISCUSSION
The main findings are that sleep disturbances are common among suicide attempters and that nightmares are independently associated with suicidality. Before results are discussed, some methodologic limitations should be recognized. Most importantly, the proportion of patients who did not complete the routine interview was large and these were not eligible for the study.. Low participation is a well-known problem in this type of study. 15, 18 Selection bias in terms of sex and education level limits generalization of results to the entire population of suicide attempters. In this study, we examined suicide attempters without a control group of nonsuicidal mentally ill patients. However, some of the patients reported no suicidality at the time for the interview, and nightmares were uncommon in this group. Almost 90% of the participants had some kind of sleep disturbance. This is very similar to the figure (92%) reported in a previous study on suicide attempters. 4 Several studies of different patient samples have examined sleep in relation to suicidality. Ağargün and colleagues 19 found that suicidal patients with major depression reported more pathologic scores on subjective sleep quality, sleep latency, sleep duration, and habitual sleep efficiency than nonsuicidal patients. McCloud and colleagues found that the majority of suicidal substance abusers reported irregular sleep pattern. 20 Insomnia has been found to be common in exacerbations in schizophrenia and may lead to suicidality. 21 We found that, of the different sleep variables related to suicidality in suicide attempters, nightmares had the strongest association. The association between nightmares and high suicidality in our study is in line with findings from a recent study of outpatients conducted by Bernert and colleagues. 22 They examined sleep disturbances, including nightmares, in relation to suicidality in outpatients and found that only nightmares remained related to suicidality in a regression analysis. Liu reported a 3-fold increase in suicide attempts in adolescents with frequent nightmares, compared with those who rarely have nightmares. 23 In a population-based study with a 20-year follow-up, Tanskanen and colleagues observed that nightmare frequency was related to suicide risk. The adjusted relative risk of suicide was elevated 57% among subjects reporting occasional nightmares and 105% among those with frequent nightmares. 5 Nightmares occur during rapid eye movement (REM) sleep, and disturbed REM sleep may increase the frequency of nightmares. It has been shown that disturbed REM-sleep variables 24 and frequent nightmares are associated with suicidal behavior in depressed patients. 25 Similarly, an association between disturbed REM sleep and suicidal behavior has been reported in psychotic patients. 26 A deficient serotonergic system causes disturbed REM sleep and is involved in suicidal behavior in several psychiatric disorders. 3 It is possible that nightmares influence suicidality by means of altered serotonergic neurotransmission. A lowered inhibition of aggression may also be a common mechanism for suicidality, frequent nightmares, and serotoninergic hypoactivity. Among patients with Dissociative Disorder, those with Nightmare Disorder have a higher rate of self-mutilative behavior and a history of suicide attempt during the last year than do those without Nightmare Disorder. 27 Suicidal patients have more death content and destructive violence in their dreams. 28 Ohayon and colleagues found that there was a high rate of psychiatric disorders in an adult insomniac population with frequent nightmares. 29 In a twin study conducted by Hublin and colleagues, a genetic disposition to nightmares both in childhood and in adulthood was reported. 30 The authors also found an association between frequent nightmares and serious psychiatric disorder. In the current study, nightmares were associated with a significantly increased risk for high suicidality score, which was independent of psychiatric diagnosis even after controlling for intensity of depression and anxiety symptoms. To the best of our knowledge, this is the first report on an association between nightmares and suicidality in suicide attempters. Our finding of an association between nightmares and suicidality does not imply causality. However, our findings should inspire clinicians to include questions concerning sleep disturbance and especially nightmares in the clinical assessment of suicidal patients. Significant variables from the univariate analyses were used in multivariate analyses in 3 models: Model 1: Adjusted for Major Depression, Other Depression, Psychotic Disorders, Alcohol/Substance Use Disorder and Anxiety Disorders and other syndromes; Model 2: adjusted for posttraumatic stress disorder; Model 3: adjusted for depressive and anxiety symptom intensity according to the Comprehensive Psychopathological Rating Scale. SUAS refers to Suicide Assessment Scale; CI, confidence interval; OR, odds ratio Nightmares and Suicidal Behavior-Sjöström et al
